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(54) NONAQUEOUS ELECTROLYTE SECONDARY BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To heighten a 
discharge capacity, and to make a low 
temperature characteristic, a cycle 
characteristic, an overdischarge restoration 
characteristic and thermal stability in an 
overcharge time enhanced compatibly. 
SOLUTION: A positive active material for a 
nonaqueous electrolyte secondary battery 
comprising a positive electrode mixed with 
LixCoyMWOz (1.10>x>0.9, 0.98>y>0.85, 0.02<w< 
0.15, z=1 .8-2.2, M is at least one kind or more of 
element selected from the group comprising Al, 
Cu, Zn, Mg, Ca, Ba and Sr) as the first positive 
active material, and LiANiBM'COD 1.02>A>0.3, 
0.98>B>0.5, 0.02<C<0.5, D=1. 8-2.2, M' is at least 
one kind or more of element selected from the 
group comprising Co, Mn, Or, Fe, V and Al as the second positive active material 
is used. 
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mtmmmm^iriK z<Dm-&mm*izmm<D9H$: 
mmLu&zTJi* V7kmi&*mm&)\zmTis. n/ww 
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mzm?Lfr&7tm<D^)\,ttiz£K) , tsut^bt^^ 
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mit^/Vlb, WlWtu/VVb* fitRn/WK Btfbn/1 

Ttt, &{b*fi, mm. mmm. mmm, mt 

StfbMSB, ftttStt, Jg{b3£&* 7yflslft, KSSM 

-?^*:>OA, igft7^y^A, *SKbv^*vOA 
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Fe, LiBF4> LiCFaSOa, LiN (CFsS 
O2) (C2F5SO2) , LiN (CF3SO2) 2, Li 
N (C2F5SO2) 2> L iN (CF3SO2) (C4F9S 
O2) , L i B [CeF 3 (CF3) 2-3, 5] 4#**ffiffl 
T^3„ ifc^ne©Uf»>A!ltt2l«H±SESb 

xm^xh^\ 
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[0 0 3 9] SfcIE«S»Jt &M&m\Z1&Wmi5&Zf 

[0040] *»wfcffl^sn*ftaflne*»jtUT 

X^l/>y^>?X>zfA, *'j7 7fbfZijTX X^ 1 
U>-7^U^KftS^#:*fcttWI5«»C0 (Na + ) 

fl&E*f»<0 (Na + ) -f X5 = -U>-T^U 
^K^^ftfi^ft:*fc«ffirE»»<Z) (Na + ) -f;t> 

m&m<D (Na + ) -r^->^^T'^^>« 
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&mmmx&ntsttx*>&^o t^xh, amd, 
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-5 0li%^K, — 3 0ag%^Jf^L 

[0042] *Rw\zm^*>n%fimmmmm*. mi& 
2Ktznmz&\,*xfc&&it&&£2fc\<m?fcmfcx 
&ti\n*n?*>&^&* m&z>w$m j &&te£j&tkmv$iz 

IEmm& (»3. 5Vvs. L i/L i*) CTi« 
»T S ct 5 h <D \ztt L T*« 0^ ttS t> * ^> o 
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«M::lfi£3ftfcl>a** 1-5 0 0 /xm 

-5 0ll%^!f?il<, 4$i;:i — 3 0lI%W^b 
k ^-*>W7 7-f hTH 2-1511%^ 

sawn, jft«{ktt»iBovim'c*oTt)j;ii. 

* d n 6 43 0 S? S b H#ttH:# u y y it 

t:~ij^> (PVDF) , #Vrhyy)V*ux.^U> 
(PTFE) 

[0045] **MfcfflVie>n*iEffiffl*««ctt, 

[0 0 4 6] »«»J^I8*»Ja>ftk 

[0 0 4 7] **9B^45W«fta«tiEa«C0«fiEH, 
[0 0 4 8] *^^{Cffi^^n^ir/1U-^i:bT^ 

m^L<, WAtf, 0. 0 l-lMmt^^)t)(D^I^ 
LV>. — :?(D/P^te, 1 0-3 0 0 umCDhO* 

3 0 — 8 0%Tr^^Clch^M^b^ o 
[0 0 4 9] #U^-*mK:* jgat^OSIKl;: 

?§8?ir ^ u ^ ^ ^ is <t ^ e» $ n * «r««»a & kir 

W««#«£«JR«Err*# U £ft abattoir 
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0T:T?fi&/S£fTofc«, 9 0 0TCTHflE*« 
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[0 0 5 8] (^SS0iJ3) WK#tLT^«Lfc*«ft 
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^Z^AOtiHt^ (Co+Al) : L i : A 1 = 
1:0. 9 5:0. 0 5 \ZteZ>£. 5 WS'&U 6 0 0t: 

[0 0 6 4] ]E«SxfSttJti: LTffifiKSL io.asNi 
o.isCoOiSfflW. COIEffifSftKteU 0. 8 5m 
ol/l ©M-'^J^O. 1 5mo 1 / 1 (DBftKu 

Tl, W^pHS: 1 0a>£ 1 3tC^^J;3^SL 

T&tttt&mto&&\stji&bmmi*<DGt!£&fT'oiz. z. 

(Dl&MTkmitWO) (Nio.8sCoo.is) OH2*»fc. 
-€-0^dOflfrB#:i, TKKffc'J^ASrSttBff + OXy 

50 ^ARtfffiBtt + CDXyirVk 3 h ©^UttC^ (/^ 



-7- 



13 

X, 1:0. 85:0. 1 5 \Zte2>& o Mfg^U 6 0 
Ot;K:fc^T<£^/££fTo£^ »»U 8 0 OttB 
£#£/&£fT^ »3RL/fc«, #569I<BiEa»-?& 

»«#»<J:l,fc. 1 0B#PplT&/Ste 

[0 0 6 5] Z.<D£o \ZLT& t>nrzjE&m-fe%}M 
(L i o. 95 A 1 o. os) (Coo.iAlo.i) O2 tJEM^ 
r-fgWin (L iNio.s5Coo.15O2) ^7 0 : 304) 

%}M&m^tcsw*\zmmmi tmm\zvxmm^m 

[0 0 6 6] (mffiM9) fflftt*i:L/T^J«Lfc*»{k 
*<& (Coo. oCuo.t) OH2^ffl^T, giUfC7A 

(Co + Cu) : L i : C u = 1 : 0 . 95:0. 05 

[0067] mmmio) mm»£isX&j$.Lrz*m. 

fb#J<£> (Coo.gZno. 1) OHi&m^X, &kWJ^<J 

t^Jt**, (Co + Zn) : L i : Z n = 1 : 0. 9 
5:0. 0 5 KfcScfcSKJg'&U HJB«|1 iH«<7>* 

[0 0 6 8] (HMSMll) HB*tl/T^L&*8l 
{fc^tf) (Coo.sMgo.i) 0H2O^T, jRKU^ 

tXRBt^^^^A + (OV^->9AO^Jt^, (C 
o+Mg) : L i : Mg=l : 0 . 95:0. 0 S\Zte 

z&oizm&i,, ^ffimi tmmn&ttTx&i&istzm 

1 lti/t 

[0 0 6 9] (HJ60U2) fflBfletLT^LfcTki 
ffc^/CD (Coo.sCaj.i) OH2^liT, fiiRU^ 

A^ft^k KRU^A^OU^tfAXlX^KA^ 
y^At^Jk/^A^^l/M, (Co + Ca) :L 
i :Ca=l : 0. 95:0. 05 \ZfcZ>£o\Z&& 

n«*is*si tmmizLxm^HF&L, 

1 2 £L&o 

[0070] (Higwi3) ffimfttzLx&j$Li,tz7km 

Vtffa<D (Coo. sBao. 1) OH 2 £fflt>T, feWJ^V 
l±RtfmW* U •JA^MBftto^A^ h £ A U C AO 

*©A'J">A<D^;UJt^ (Co + Ba) :Li:Ba 
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= 1:0. 9 5:0. 0 5 IZteZ J: o fCg^U *JS0U 

[0 0 7 1 ] (HJS0U4) WB#tLT^l/&*8 
{bfe(D (CoojSro.i) OH2^i^T, gtHU^ 

RttX hD>^A*CDX ha>^A<D^it^ 
10 (Co + Sr) :Li:Sr = l:0. 95:0. 05 

tziEmzm^rc&MznffiMi tmm\z\^xmm^m 

[0 0 7 2] (S1W15) iE«»-S«mtLT, ffl 
KfttLT'&j«L/fc*B6{t«0 (Nio.8sMno.is) O 

H2^7K^ku^ i '^A<h?i^b^ss^ji tmmv&ftx 

[0 0 7 3] (HSfiW 1 6 ) iEa»-S«»i: IT, ffif 
20 ffi#^L/T^J*Lfc*Kfbtt<0 (Nio.ssCro.is) O 

[0 0 7 4] (*M^J17) iE«»-S*l(^L/T, M 
m{fc£LX&J&Ltz7km\:%l<D (Nio.8sFeo.is) O 

[0 0 7 5] (*JB«l 8) JESSInflfWRiibT. 89 
JO mfc£LX&J&[sfz7kM<kyo(D (Nio.asVo.i5) OH 
2 £*Rfc U A L3d6#J 1 <h H«<&*#T-& 

[0 0 7 6] mim 1 9 ) iES^ziffi^Ki: LT> ft* 
ffi»tLT^J*Lfc*K^l:tt<0 (Nio.85Alo.is) O 
H2 «r*Rft: U 5="? A 1 <h H«©*fl=T 

[0 0 7 7] (HJfi«2 0) jEttS— fSttJttUT, M 
40 KffibT-&dcbfc*»{t«© (N i o.8s Coo. 10 A 1 
o.os) OHe&TKKftU^^Aifi^-L^JBftll 

1 tmmn&ftTxnm&ttmis, *«ib<o«»2 o <t 

Lit. 

[0 0 7 8] (^Jfi«|2 1) ftaWW^LTHiBfit^* 

ffl^, IEa^-««i»iiEaS=:Si»RoE-&Jt*9 
50 «U *»WO«»2 1i:L/fc. 
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[0079] mmm 2 2 ) nmtmt bTna&s^ps 
mmovy^f&tt*^M&vrz<Dttfc&nm%T 1 0 

IE«^-g«K^iEa»=:fS«ROS-&tt$9 
«U *»W©l»2 1fcLfc. 

[0080] (ftXM 2 3 ) &mtmt Lx^m^m 
3 tiL 

[0 0 8 1 ] (*S6M2 4) A«#»£LT*pJi££S 

m— is®m£iEmm~i£V!im<DM'&tt&2 0 : 8o<hi 

[0 0 8 2] (Jt«0U) *8ftWCo (OH) 2 <h 

ftfrTT*J*l/&L i C oO2*iEa^ffll>T±85<0« 
»*f£«U *^^<7)itS^m^2 5 £Lfco 
[0 0 8 3] (Jttt«2) *8ft«lON i (OH) 2 £ 

<0*#TT^J5£bfcL i N i Oz-IEmZm ^T±tE<B« 
»£f£KU *^(Dit«0«?fi2 6 tit 

[0 0 8 4] (tt««3) jffl«*£LT^tfb&*Rfb 
^<£> (Coo.asAlo.ts) OH 2 t^U^ASr'J^ 

tU:. 

[0 0 8 5] «t«!«4) MK#£LT^SL&*»ft; 
#JCD (Nio.ssCoo.i5) OHz^TfcRfby^ASrU 

LfcL i N i o. 85 Coo. i s O2 ^riESlCffi ^T± 
8B<&«Jfi£fl2»U *^^OitKOfl^2 8 tlfc, 
[0 0 8 6] (Jt««5) *8ft«OCo (OH) 2 

(N i 0. ss C 00. 15) OH2rt>S&*#R{fctt<i:*ttft; 
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/<5 

H«0*#TT^J5KUfciEffiS:3 0 : 7 0 CDfiJ^T^ 

®*2 9 tUfco 
[0 0 8 7] &:fe#^«0raa* IEffifg-S%SS, IE® 

n=m®n^n?n\zmATz>&m7\:mz: 1 b£ 

70 [0 0 8 8] HJfiWl-2 4KtfJ*«Ml--5TffrSl/ 

fc**^o«»*3ck^tfc«o«»«:gi«[fiflP2 or-e^fe 

A, 35«»iL«ffij&*4. 2 V©£«ffi3fc«£2l$|H<2:b 

M^taiieoomA, nnm±n&3. o 

[0 0 8 9] {g^4#ttCD|?«<hbT^m^2 ox; 

TS^:mSt6 0 0mA, 3fc<Mlik«ffij&*4. 2V0^1 
JBE3t«Sr2WfPflffofc«, - 2 0 6 ftffl«ft£ftfl 
20 b&««8K«6 0 0mA, tte»ih«ffi3. OVCD^S 

[0 0 9 0] *fc, «#1#tt(7)l¥*i:bT2 0t:T?J[JKI 
SKJHfil/fc©%, 5SS#ffi<Dmftl£ 6 0<CT2 0 0 

[0 0 9 1] *fc, iSiS«Iiia«Ftt<OfffilfitbT2 0TC 

[0 0 9 2 ] ft*tttt»tUT«»ft*«««ct 
0 9 0 OmAO«8fE«Taafi9tCia3te«K»S:fT^i«?6 

[0 0 9 3 ] (Si) JC^JBW*5 «fcCXtfc««©«»OIE 

SSttmajC (82) tctOJIBM, - 2 0 

a, 5 0 o^^;i/jgia«oiit'f ^;weo«»«a^ 

tt, 9 0 0mATcD^5S«K^ (n = 2 0) 

40 1 2 0t^Sx.fci&<hUc o 

[0 0 9 4] 
[SI] 
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imwm 

(mAh) 


~20°C^M 
(mAh) 


GO 


(%) 


M1&.WL 

(%) 


Art J l_» PB 




661 


341 


82 


91 


97 


0/20 


/Slid %r J 


662 


344 


81 


90 


98 


0/20 




660 


340 


83 


92 


97 


0/20 


HSfc#94 


664 


340 


82 


91 


96 


0/20 




662 


345 


82 


91 


98 


0/20 


HMi#i6 


661 


347 

■ 9 


81 


90 


97 

%f 9 


0/20 


IJO l/J * 


663 


346 


80 


92 

\* 9^m 


98 


0/20 


HM>#if8 


650 

w w V* 


330 


81 


90 


98 


0/20 




652 


325 


82 


91 


97 


0/20 


HJfcftiJIO 


648 


340 


81 


93 


98 


0/20 


^*£/JES 171 ■ « 


653 


328 


85 


92 


98 


0/20 


JJBi 171 ' <C 


657 


331 


84 


90 


99 


0/20 


/J Hi 171 • v 


649 


324 


80 


92 


98 


0/20 




647 


319 


83 


90 

WW 


98 


0/20 


f)USt 171 * »«/ 


655 

sj \J 


324 


83 


90 


97 


0/20 


/JEi 171 l « 


657 


329 

\J C. v7 


82 


91 


97 


0/20 


31 tiff flffll 7 


653 

v w v 


345 


84 

W 9 


91 


98 


0/20 


^Jifc4$!l18 

^A^ /JUi rx J i w 


654 

\J w 


341 


81 


92 


98 


0/20 


3?fl5#l|19 


652 


328 


80 


92 


98 


0/20 


7^ /jus r/ 


653 

\j \j 


333 

V V V 


80 


92 


98 


0/20 


^ttU 451121 

5^ /JUi 171 <• 1 


649 


325 


82 


91 


88 


0/20 


^Wfr 451122 


635 


325 


82 


91 


97 


0/20 


IUfe#!l23 


670 


342 


83 


90 


98 


0/20 


11*6^24 


678 


305 


82 


91 


97 


0/20 




621 


367 


78 


91 


62 


17/20 




688 


201 


51 


88 


57 


2/20 




615 


358 


81 


65 


54 


0/20 




681 


185 


80 


85 


56 


1/20 




655 


318 


82 


87 


85 


17/20 



^^T^^. JttSsWl©iEaS«KJCL i CoOzO 
*Sffl^fc«»2 5T?lt V'fPJl'ftmt 

[0 0 9 7] ftfi^T, it«^J2 0iEffiS^S(CL i N i O 



[0 0 9 8] ^^tC, Jt«W3(Z)iEffiS*HICL i C o 
O2ICA 1 S^SPL/fc'L i C 00. 85 A 1 0. i5 02tf)^£/B 

[0 0 9 9] JtttM4 0>L i N i 0. as Coo. isOz^riE 

[0 10 0] Jt«W5<DL i C o O2 <h L i N i 0. 85 C 
00. is02©S^ft«:iEaiJCffl^ifc«»2 9Tfi»SS 
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[0101] &\z*mmM<D'£ffim(Dmmz-D^Tj£'< 

jEttS«K©S^it*«Sljfi0iJ 2 1 — 24 iit^J 3 , 

[0102] ^w^tt-sjEasftK^fflii&mffi 

-sh^mms, m& 
n&ommft&h&itt-T^ mfinttmiz&wzm&fevk 

[0 10 3] 

lTLixCo y M»Oi, (1. 10^x^0. 9, 0. 20 
98^y^0. 85, 0. 02^0. 15, z = 

chi; 
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1. 8 — 2. 2, Mte, AU Cu, Z ru Mg, C 

a> Ba, S r^6atfn<b^*< izt>— a«£A±OTC 
I?) IES!f!~?£^SS£LTL iAN i a M ' cO 

0 (1. 02^A^0. 3, 0. 98^B^0. 5, 

0. 02^C^0. 5, D=l. 8-2. 2, M' \ZC 
o, Mn, Cr, Fe, V, A 1 **&a«ft-5*i>&< «h 

[HI] *«K^*tf^ftS«»0«WfSH 
[«FfOKW] 

1 ffiSP 

2 IEHU-F 

3 AttU-K 

4 «J6ir— ^ 

5 Unfi 

6 MMtmT 

7 SAP 



I --««* 

4— m^-^ 

5— ttDfe 

6 — -AM? 
7HEAP 
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t7»5S9j# mm yt& 



5H029 



5H050 
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AK19 AL03 
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AA06 


AA07 


AA08 


AA15 BA17 


CA08 


CA29 


CB03 


CB05 CB07 


CB08 


CB09 


CB12 


EA02 EA10 


EA23 


EA24 


FA05 


HA01 HA02 


HA05 


HA07 





